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ABSTRACT

To assist in the evaluation of the hazard assoclated with exposure
to high-energy neutrons, a Monte Carlo computer program was used to cal-
culate the energy deposition as a function of depth in a 30-cm-thick
infinite slab of tissue resulting from neutrons incident on the slab at
energies up to 60 MeV. The program treated nonelastic and elastic inter-
actions, including evaporation processes and nuclear recoils. Cases of
both normal and isotropic incidence were calculated for neutrons of 0.5,
2, 10, 18, 30, and 60 MeV. From these data, current-to-dose conversion
factors were extracted for the average whole-body dose, the dose at a
S-cm depth, and the maximum dose. A set of quality factors (QF's) was
adopted for transforming rad dose to rem dose, but detailed energy
deposition data are also presented so that any preferred set of QF's can

be used to obtain estimates of the rem dose.
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I. INTRODUCTION

To assess the hazard to personnel encountering high-energy radiation,
it is necessary to have a means of estimating the biological effects of
these radiations. A useful and simple way of obtaining such an estimate
is to multiply the current of a given type of incident particle by the
appropriate current-to-dose conversion factor. 1In a previous paper Zerby
and Kinney (;) have published such conversion factors for nucleons in the
energy range 60 to 40O MeV. Before these factors can be utilized in com-
putations they must be extended from 60 MeV down to 1 MeV or less. This
1s relatively easy for protons since simple analytic calculations will
suffice in this energy range. For neutrons, however, the only data avail-
able are from some early calculations by Snyder and Neufeld at energies

up to 10 MeV (2).

In order to obtain the needed conversion factors, calculations have
been carried out for neutron energies from 0.5 to 60 MeV. The geometry
considered is the same as in the work of Zerby and Kinney; i.e., an
infinite slab of tissue %0-cm thick uniformly exposed to radiation over
one face. Both normally and isotropically incident radiations are considered
in an effort to bracket the dose that would be recelved with some inter-
mediate angular distributions. The calculations have been carried out
using a previously written Monte Carlo transport code (3) and using
evaporation theory (4) to treat nonelastic neutron collisions. The
quality factors for protons and alpha particles have been taken to be
functions of LET and a quality factor of 20 has been used for all heavier

particles. 'The calculational details are discussed in Section IT.
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At the lower energies, the results have been compared with the
earlier work of Snyder and Neufeld (2), and the effect of various approxi-
mations (isotropic scattering, no nonelastic scattering, etc.) has been
determined. The results of these comparisons, presented in Section ITIIT,
show good agreement with the previous calculation in rads but exhibit

some differences in rems.

In the calculations of Zerby and Kinney (;), the Bertini model (2)
of the intranuclear cascade was used to predict the results of inelastic
neutron collisions above 50 MeV, and evaporation theory (4) was used
below this energy, while in the present calculations evaporation theory
is used at all energies. To test the effect of this change in the nuclear
model, the two calculations are compared in Section IV for the case of
60-MeV neutrons. The rad calculations are in very good agreement, but the

rem calculations differ by from 30 to 50%.

The current-to-dose conversion factors for neutrons with energies
of 0.5 to 400 MeV are presented in Section V. The factors above 60 MeV
are taken from the work of Zerby and Kinney and are included on the graphs

for comparison purposes.

In addition to the conversion factors, both the rad and rem doses as
a function of depth in tissue for normally and isotropically incident neu-
trons of energy 0.5, 2, 10, 18, 30, and 60 MeV have been obtained. This

information i1s presented in Appendix I. Also, since the method of
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converting energy deposition to rem dose will be subject to change, the
energy deposition by protons as they pass through various energy ranges at
various depths has been obtained and is given in Appendix II. With

this information any preferred set of quality factors may be applied to
the protons. Results concerning energy deposition by heavy charged

particles are also given in Appendix IT, but no information about their

energy distribution is given.

IT. METHOD

The Monte Carlo method, in the form of the O5R computer program (2),
was used for the calculations. The geometry of the problem is identical
to that of Zerby and Kinney; i.e., a 30-cm-thick infinite slab of tissue
with a composition as shown in Table 1 (6). Source neutrons were incident
on the slab surface either isotropically or normally at energies of 0.5,
2, 10, 18, 30, and 60 MeV. For each source energy and angular distribu-
tion 4000 neutron histories were calculated. The neutron histories were
followed by recording energy deposition due to elastic collisions, non-
elastic processes, etc., until each neutron had either been absorbed,

escaped from the slab, or slowed down below a l-eV cutoff energy.

The tissue slab was divided into thirty l-cm-thick subslabs for the
purpose of recording the depth distribution of the absorbed dose and from
this data, the average, maximum, and 5-cm-depth doses were derived in
units of both rads and rems. In calculating the rem dose for protons,

a numerical fit to the damage curve shown in ref. 7 was used. To cal-

culate the rem dose for alpha particles, a damage curve such as that used




TABLE 1. Composition of Tissue

Element Nucleon Density [(nuclei/en®)] x 10724
H 0.06265
0 0.0225083
c 0.0093%975

N 0.0013425
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for protons was calculated. This curve was obtained in the manner des-
cribed in ref. 7 and using the quality factor as a function of LET given
in ref. 7. In the low-energy region where the alpha particle charge is on
the average less than two the effective charge values given by W.
Whaling (§) were used. To obtain the rem dose from all charged particles
heavier than an alpha particle a quality factor of 20 was used.

The total cross sections for neutron-nucleus elastic and nonelastic
scattering were taken from experimental data and optical medel calcula-

tions.*

The angular distribution in elastic scattering was taken to be
linearly anisotropic in the cosine of the center-of-mass scattering angle.
This is not a good approximation to the angular distribution, particularly
at energies as high as 60 MeV, but at these energles a reasonable order
(Pg) Legendre expansion of the distribution results in such a large
region of negative cross section that calculation becomes ilmpractical with
the version of O5R presently available., TFurthermore, the average energy
transfer in a neutron-nucleus collision is determined by the average
center-of-mass cosine. Since the O5R linearly gnisotropic approximation
maintains the correct value of the average cosine, we are correctly esti-
mating the quantity of primary importance in an elastic collision. The
angular distribution of hydrogen was taken to be isotropic in the center-

of-mass system at all energies.

Nonelastic events were treated through the use of an abbreviated

version of Dresner's evaporation code (4), which boils off neutronms,

*The master cross-section tape compiled for use in O5R by D. C. Irving as
well as references to all the data used may be obtained from the Radia-
tion Shielding Information Center of the Oak Ridge National ILaboratory.
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protons, and alpha particles only. The use of an evaporation model for
these light nucleil may be somewhat inappropriate, but in the absence of
experimental cross-section data, there 1s no choice except to use some
such general nuclear model. Particle emission is assumed to be isotropic
'in the laboratory system. The energy of emission given by the code is
divided into energy of the emitted particle and recoil energy of the
residual nucleus on the basis of momentum conservation. In addition, the
amitted particle receives a share of the nuclear motion before emission
(initial center of mass motion plus accumulated recoil due to previous
evaporations fraom this nucleus). The energy remaining in nuclear motion
following the emission of all particles is the final recoil energy of the
nucleus. The breakup of ®Be into two alpha particles and the low-energy
14N(n,p) and H(n,y) reactions have been put explicitly into the program.
Neutrons emerging from nonelastic events are transported in turn just like

the neutron initiating the event.

Calculation of the contribution to the dose from gamma rays was

made somewhat approximately. At the high-energy end of our range, the
insignificance of the gamma contribution compared to other contributions
Justifies this. However, at the lowest energies considered the relative
importance of the photon dose would warrant a full treatment of the gamma
transport involved. We assumed that all gamma rays had an energy of 2.2
MeV. At the low energies, where they are significant, this 1s true as the
photons come from hydrogen absorption. At higher energies, where the
gammas come from nonelastic collisions, their exact energy spectrum is

not known and it is almost certainly an overestimate of the dose to say

they are 2.2-MeV gammas. The gamma flux was then converted to dose
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using a buildup factor and a flux-to-dose conversion (9). Since the
buildup factor was that for an infinite medium and it was applied to a
slab of finite thickness, the dose calculated is an overestimate of the
true dose (some very rough checks suggest it is 15-25% too high). Neu-
trons reaching the energy cutoff were transported a distance equal to the
root mean square distance traveled from thermalization to gbsorption
before initiating, with appropriate probability, a H(n,y) and a N(n,p)

reaction.

ITT. COMPARISON TO SNYDER-NEUFELD

The only calculaticns that have previously been performed in this
energy range were made by Snyder and Neufeld (2), who calculated the depth
dose in & 30-cm slab of tissue for normally incident neutrons ranging in
energy from thermal to 10 MeV. At the time these computations were made
digital computers were much more limited than they are now, and Snyder
and Neufeld were forced by considerations of memory size to make several
approximations in the calculations. As a check on our computer program,
we performed calculations for 1- and 10-MeV incident neutrons in which
we used all of the Snyder and Neufeld spproximations, duplicated their
calculation except for the gamma dose, and obtained identical results.

We then carried out a series of calculations in which we replaced, one at
a time, each of the Snyder-Neufeld approximations by a more exact treat-
ment and thus determined the importance of each approximation. A summary

of the wvarious models used in the calculations is shown in Table 2.

The average doses in the tissue slab as calculated by the various

models are compared in Table 3. Within statistics, no noticeable change




TABIE 2. Models* Used for 1- and 10-MeV
Neutron Dose Calculations

Model I Analytic formulae of Snyder for cross sections;
all scattering is elastic and isotropic in center
of mass; heavy elements are lumped as oxygen
(identical with Handbook 63).

Model IT Model I with latest cross-section data replacing
analytic formulae; carbon and nitrogen cross
sections used with mass = 16.

Model IITI Model IT with true masses for carbon and
nitrogen.

Model IV  Model IITI with nonelastic scattering done by
evaporation theory.

Model V Model IV with P; approximation for heavy elastic
scattering.

Model VI  Model IV with Pg approximation for heavy elastic
scattering.

*¥The N(n,p) reaction was included in all models. The
dose from the H(n,y) reaction and the recoil of the
nucleus in nonelastic collisions were not calculated.
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TABLE 3. Average Doses in 30-cm-thick Slab for Various Models
Dose (1078 rad/incident neutron/cm®)
Evaporated Gamma,
Hydrogen Heavy Charged Source
Model Recoils Recoils  N(n,p) Particles Total  (MeV/cm®)
1 Mev
I 0.0422 0.0054 0.0022 0 0.0498 0.043
IT 0.0436 0.0047 0.0023% 0 0.0505 0.045
I1I 0.0431 0.0049 0.0023% 0 0.0503% 0.04k
v 0.04%1 0.0049 0.002% 0 0.050% 0.044
v 0.0431 0.0049 0.0023 0 0.0502 0.04k4
VI 0.0427 0.0048 0.002% 0 0.0497 0.0h4kL
10 MeV
I 0.3631 0.0547 0.0020 0 0.4198 0.03%9
IT 0.37hT 0.0302 0.0021 0 0.4070 0.041
IIT 0.3779 0.0%3%2 0.0021 0 0.4131 0.041
v 0.3%282 0.0273 0.0022 0.0007 0.3584 0.098
v 0.3282 0.0206 0.0022 0.0012 0.3522 0.099
VI 0.%251 0.0202 0.0021 0.0010 0.3484 0.098
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was found in the depth profiles of the dose in the different calculations.
The gamma-ray dose contribution was not included in these calculations.
The neutron histories were followed to the point of absorption and the
gamma sources were recorded as shown in column 7 of Table 3. The results
of subsequent calculations of the gamma dose have shown that an estimate
of the total dose, including the gamma contribution, may be obtained by
numerically adding column 7 to column 6 in Table 3. The gamma dose con-
tribution for model I with the gamma calculation as described in Section

IT was found to be 25% higher than that obtained by Snyder and Neufeld.

It may be seen from Table 2 that the rad dose is fairly independent
of the various physical models used, as the differences shown are less
than the Monte Carlo statistical error. (Remember to add columns 6 and
7 together to include the gamma contribution.) The total rad dose, being
simply a measure of the total energy absorbed, should be independent of
the actual physical processes involved in depositing the dose as long as
no appreciable change is made in the energy that leaks from the slab and
hence is not absorbed. There are differences in the various contributions
but our results for the total rad dose as given in Section V are not sub-
stantially different from the values in Handbook 63 (2). (Our final

results correspond to Model V.)

Due to both the differences in the various contributions to the
total rad dose and the use of different quality factors, there are
slight differences in the rem dose between our calculations and those in
Handbook 63 (2). A comparison of the rem doses as a function of depth

for 0.5- and 10-MeV normally incident neutrons is shown in Figs. 1 and 2.
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The curves shown are the smoothed data appearing in Handbook 63; our data

points are shown without smoothing.

IV. COMPARISON TO ZEﬁBY-KINNEY AT 60 MeV

The calculations done by Zerby and Kinney (l) employed the NTC code
in which nonelastic collisions are handled by the intranuclear cascade
routine of Bertini (2) based on & direct interaction model. Following
the intranuclear cascade the residual nuclear excitation energy is treated
by an evaporation model routine allowing further particle emission. In
the present O5R calculations the nonelastic collisions proceed entirely
through the evaporation model. 1In addition, the NTC program ignores
completely elastic scattering above 50 MeV from all nuclel except hydrogen.
The question therefore arose of the effect on the results of the discon-
tinuity in the physical model between the calculations above and below
50 MeV. Therefore, calculations for 60-MeV normally incident neutrons
were performed with both the O5R and the NTC code, and the resulting dose
contributions are compared in Table 4. (The NIC results are not precisely
those reported by Zerby and Kinney. They were obtained with essentially
the same program, but more detail as to the various dose contributions was
recorded.) The average dose in the 30-cm slab is used as an indicator of
the difference in results since no significant differenc¢e in the profile

of the dose as a function of depth was observed.

The largest difference in the rad dose contributions lies in the
energy absorbed from protons and alpha particles emitted in nonelastic
collisions. The OSR calculations having no direct interaction cascade

exhibit a far smaller proton dose and a concomitantly greater alpha dose.
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Table 4. Comparison of Average Tissue Doses for 60-MeV Normally
Incident Neutrons Calculated with NTC and O5R Codes

Rad Dose Rem Dose
NTC O5R NTC O5R
(Cascade + (Evaporation (Cascade + (Evaporation
Evaporation) Only) Evaporation) Only)
Hydrogen recoils 0.410 0.463% 0.972 1.211
Heavy elastic
recolils 0.009 0.020 0.190 0.L0o2
Heavy nonelastic
recoils 0.038 0.0k0 0.75% 0.795
Nonelastic protons 0.2%6 0+077 0.510 0.27%
Nonelastic alphas 0.079 0.184 1.588 2.778
Gamma.s 0.050 0.048 0.050 0.048
TOTAL 0.822 0.832 4. 063% 5.507
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[The large amount of alpha emission is probably peculiar to tissue where
the (n,n'a), (n,n'3®), (n,n'kax), and (n,0) reactions are predominant in
160 and 2¢.] Neglect of the elastic scattering between 50 and 60 MeV
in NIC results in a reduction of the elastic recoil contribution by a
factor of 2. However, there are compensating changes in the hydrogen
recoll dose which can be explained only by a difference in competition
with other reactions with tﬁe result that the total dose, or total

energy absorbed in the slab, is nearly the same for the two models.

The agreement in rem dose is unfortunately not so good. The contri-
butions which are ernhanced in the OS5R calculation -- those from evaporated
alpha particles and the recoil of heavy nuclel -- are contributions which
have a large quality factor. The direct interaction protons appearing in
the NTC calculation have a quality factor near unity. This results in a

large discrepancy in the total rem dose.

V. TISSUE CURRENT-TO-DOSE FACTORS FOR 0.5- TO L0O-MeV NEUTRONS

The program was run for neutron energies of 0.5, 2, 10, 18, 30, and
60 MeV for both normal and isotropic incidence. The data have been analyzed
in terms of the average dose for the 30-cm slab, the dose at a depth of
5 cm from the surface (this was determined from dose contributions occur-
ring at depths of 4 to 6 cm), and the maximum doge in any of the l-cm-
dose boxes. These results are shown in Figs. 3-8. In these figures the

results of Zerby and Kinney (1) for 60-400 MeV incident neutrons have also
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been included. Smcoth curves through the Monte Carlo data have been drawn.
These curves may differ slightly in the 60-100 MeV region from the curves
shown in ref. 1 since the data from below 60 MeV occasionally showed a

somewhat different trend than was apparent from the 60-4L00 MeV data alone.

As may be noted from the figures, there is good agreement in the rad
doses between the 0.5-60-MeV and the 60-400 MeV results. This is due, as
has been noted previously, to the relative invariance of the rad dose with
respect to the nuclear collision model used. The rem doses disagree at
60 MeV. This is mainly due to the large contribution from evaporated
alpha particles (with their large quality factor) in the O5R calculations.
There seems to be a sudden increase in the rem dose above the level indi-
cated by the 0.5-10 MeV and 60-400 MeV results at the threshold for
alpha emission (slightly above 10 MeV for the evaporation model used) .
Unfortunately, the cross-section data needed to resolve the discrepancy
are either sparse or nonexistent. Until comparisons can be made between
the nuclear models used in the program and the experimental data, the

disagreement at 60 MeV must remain unsettled.
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APPENDIX I. DOSE AS A FUNCTION OF DEPTH

The energy deposition data presented in the main text are for the
average whole-body dose, the maximum dose, and the dose at a depth of
5 cm. Since complete information about the energy deposition as a func-
tion of depth may be of value in some instances, the detailed data are
presented in this appendix. Figures Al.1-Al.24 show both the total dose
and the dose contributions in rad and rem from recoiling hydrogen nuclei,
evaporated protons, evaporated alpha particles, recoiling heavy nuclei,
and gamma rays. The data are presented as a histogram of the Monte Carlo
estimates for each l-cm-thick subslab. No smoothing has been performed

and the fluctuations in the Monte Carlo estimates are evident.

The graphs are arranged in the order of increasing energy. First
the rad and rem curves for normally incident neutrons of a given energy
are presented and then the rad and rem curves for isotropically incident

neutrons of this same energy are presented.
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Fig. Al.18. Dose vs Depth in Tissue for 30-MeV Normally Incident
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APPENDIX IT. ENERGY DEPOSITION IN THE TISSUE SIAB

In order that any desired set of quality factors may be used in con-
verting energy deposition to rem dose, the detalled data on energy deposi-
tion in the tissue slab are presented in this appendix. For each incident
energy and angular distribution we have presented a set of three tables.
In each set the first table gives the dose contribution, as a function of
depth in the tissue, from recoil hydrogen nuclei, evaporation protons,
recoil heavy nuclei, evaporation alpha particles, and gamma rays. The
second and third tables of each set give the energy deposition for the
proton contributions subdivided into ionizations occurring while the
protons were in the energy ranges O0-1, 1-5, 5-10, and >10 MeV. The

umits used in reporting the energy deposition is MéV/gram-sec/unit current.

The tables are given in the order of increasing neutron energy. For
a given incident energy the tables corresponding to normal incidence

are given and then the tables corresponding to isotropic incidence are

given.
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TABLE A2.2.

ENERGY DEPOSITION BY HYDROGEN RECCILS

a.
0.
0.
0.
0.
0.
U.
U.
0.
U.
0.
a.
u.
a.
D.
0.
0.
D.
a.
a.
0.
a.
0.
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0.
0.
O.
0.
0.
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0.5-MeV NORMALLY INCIDENT NEUTRONS

TO 5 MEV

5 TO 10 Mev

U.
0.
0.
0'
0.
0'
a.
0.
u.
D.
D.
U.
0.
a.
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0.
U.
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ABOVE 10 MEV
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0.5-MeV NORMALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PRCTCNS
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0.5-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY HYDROGEN RECOILS

TO 5 MEV

5 TO 10 MEV
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0.
0.
0.
o.
U.
U'
U.
0.
o.
0.
0.
D.
U.
o.
0.
0.
0.
0.
0.
U.
0.
UO

0.

ABOVE 10 MEV

0.
0.
D.
a.
D.
U.
U.
D.
0.
D.
U.
0.
g.
0.
0.
0.
D.
0.
D.
D.
DQ
0.
0.
U.
g.
0.
D.
D.
D.
D.

U.




DEPTH, CM.

TO
T0
TO0
TO
T0
TO
T0
70
TO

D0 O~NOWUVEWN-—

N=D0VO~NOUVNEFEWN=-0O
-
(o]

7]

-

o
~ouUnFWN

AVERAGE

TABLE A2.6.

0 TO 1 MEV

0.26824E-02
0.31621E-02
0.32627e-02
0.38228e-02
D.42909e-02
0.37179€e-02
0.29571€E-02
0.28576E-02
0.23037e-02
0.15000€-02
0.12150E-02
0.10070e-02
0.55116E-03
0.u40972E-03
0.31437€-03
0.1575u€-03
0.12636E~-03
0.15729€-03
0.62931E-04
0.31566E-0u
0.15752e-04
D.

0.15713E-04
U.

0.

o.

D.

0.

0.

c.

0.11540€-02

~5h -

0.5-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PROTONS

T0 5 MEV

S TO 10 MEV

0.
0.
U.
0.
0.
0.
D.
O.
D.
U.
Uo
0.
0.
0.
U.
0.
0.
0'
0.
0'
0.
0.
0.
0.
D.
ag.
0.
0.
D.
0.

D.

ABOVE 10 MEV

0.
0.
U!

U.
0.
D.
D.
D.
0'
0.
D.
0.
U.
0.
0.
D.
0.
0.
D‘
0.
0.
O.
D.
U.
D.
U.
U.
0.
0.
0.

o.
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DEPTH, CM.
0710 1
) TG 2
270 3
370 4
4 TO0 5
57TC ¢
6 70 7
770 8
8 10 9
9 T0 10

10 TC 11
11 70 12
12 70 13
13 7C 14
4 TG 15
15 70 16
I6 TO I7
17 7C 18
18 7C 19
19 7O 20
20 10 21
21 To 22
22 T0 23
23 10 24
24 T0 25
25 10 26
26 T0 27
27 T0 28
28 10 29
29 TO 30
AVERAGE

TABLE A2.8.

0 TO | MEV

0.16758E-00
0.15951E-00
0.15468€-00
0.14370e-00
0.12921E-00
D.11490E-0D
0.10312€-00
0.82045€E-01
0.7389u4E-0)
0.63978E~-01
0.62460€E-01
0.44026E-01
0.41587E-01
0.33739€~-01
0.25017e-01
0.20199E-01
0.1B8638E-01
0.12312E-01
0.12018€E-01
0.83308E-02
D.99191E-D2
0.72578E-02
0.65634E~02
0.40089€E-02
0.22670e-02
0.33639E-02
0.339u48€-02
0.16572e~-02
0.25257€-02
0.22140E-02

0.50u471€E-0)

-56-

2-MeV NORMALLY INCIDENT NEUTRONS

1 TO 5 MEV

D.uu4536E-01
0.36867E-01
0.32668E-01
0.26929€-01
0.21184E-01
D.16468E-01
C.1u148E-01
0.10208e-01
0.85326€E-02
C.10171E-01
0.93137e-02
0.53133E-02
0.52868&-02
O.ulu3CE-02
0.335856-02
0.22344€E-02
0.18110€-02
0.10082E-02
0.91882E-03
0.56359€-05
0.90469E-03
0.88216E-03
0.36276E-03
0.25958E-03
0.80579E-0%
0.2344 1E-03
0.17926E-03
0.82221E-04
0.23116€E-03
0.28973E~-05

D.86108e-02

ENERGY DEPOSITION BY HYDROGEN RECQILS

5 70 10 MEV

0.
D.
D'
0.
a.
0.
0.
a.
0.
0.
D‘
O.
0.
c.
0.
0.
c.
0.
D.
0.
0.
o.
D.
0.
D.
U.
D.
0.
0.
0.

D.

ABOVE 10 MEV

a.
o.
0.
0.
0.
U.
a.
0.
0.
D.
0.
D.
D.
g.
UQ
O.
U.
0.
0.
0'
0.
D.
0.
0.
0.
0.
0.
0.
U.
0.

0.



DEPTH, CM.

-
o
OWNC N EWN -

AVERAGE

TABLE A2.9.

0 TOo 1| MEV

0.17246E-02
U.19828€e-02
0.23473€e-02
0.29u482E-02
0.34505E-02
0.35584€E-02
0.33870€e-02
0.30406€E-02
0.36510€E-02
0.28468E-02
0.23586E-02
0.24980€e-02
0.22293€-02
0. 15499€-02
0.17074E-02
0.15938€e~-02
0.13261E-02
0.10891€E-02
0.88577E~03
0.77287e-03
0.56950E-03
0.55u08€E-03
0.36422E-03
O.u44117€-03
0.31577E-03
0.25293e-03
0.28337E-03
0.95033e-04
0.63263E-04
0.12585€-03

0. 16004E-02

-57=

2-MeV NORMALLY INCIDENT NEUTRONS

I TO S MEV

D.
U.
a.
C.
D.
0.
D.
a.
C.
0.
Ce.
c.
0.
g.
D.
C.
D.
U.
0.
U.
0.
0.
c.
Q.
o.
O.
0.
0.
D.
0.

U.

ENERGY DEPOSITION BY EVAPORATED PROTONS

5 TO 10 MEV

D.
0.
0.
0.
D‘
0.
0.
D.
0.
o.
0.
0.
0.
a.
0.
D.
D.
0.
0.
0.
0.
D.
D.
U.
0‘
0.
O.
0.
U.
o.

0.

ABOVE 10 MEV

a.
U.
0.
D.
0'
D.
0'
0.
o.
D.
0.
0.
U.
D‘
D.
0.
O.
o.
g.
D.
D.
U.
0.
o.
0.
0.
D'
0.
D.
O.

DQ
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DEPTH, CM.

-4
(=]
QX NOUVMEWN -

N=0Ovo~NOCWVEWN=-0O
-
[«]

AVERAGE

TABLE A2.11.

0D 7O t MEV

0.28905E-00
0.23226E-00
0.173806-00
0.142176-00
0.11730e-00
0.97340E-01
0.716766-01
0.63423€E-01
0.500926-01
0.39688€-01
0.30793E-01
0.25526€-01
0.19087€-01
0.17488€E-0)
0.13166E-01
0.129106-01
0.966176-02
0.73163E-02
0.46111E-02
0.55543E-02
0.50869€-02
0.32826E-02
0.36003€-02
0.241526-02
0.155876-02
0.12827€-02
011147602
0.783226-03
0.30019€-03
0.112296-04

0.48078E-01

ENERGY

-59~

2-MeV ISOTROPICALLY INCIDENT NEUTRONS

DEPOSITION BY HYDROGEN RECOILS

I TO 5 MEV

0.82050e£-01
0.52076E-01
0.33763€-01
0.25587E-01
0.18726€E-01
0.15166€E-01
0.10433€-0!
C.82596€E-02
0.67361E-02
0.4521 4€~02
0.29884E-02
02794 7€-02
0.18251&-02
0.26709€-02
C.14495€-02
C.11147€E-02
0.97882E-03
0.76270€-03
0.39339E-03
0.7361CE-03
C.58098E-03
0.2213u4€-03
C.43776E-03
0.20512€-03
0.90591E-05
0.69409€-04
c.

C.96795€E-0u
c.

0.

0.91551€-02

5 ¥O 10 MEV

D.
0.
0.
0.
0.
0.
U.
U.
D.
0.
U.
0.
U.
D.
D.
DO
D.
D.
U-
0.
O.
0.
D.
0.
U.
0.
G.
0.
D‘
D.

0.

ABOVE 10 MEV

0.
0.
o.
0.
D.
Ul
O.
D.
D.
o.
U.
0.
D.
0.
U.
U.
U.
a.
U.
D.
0.
U.
O.
o.
D.
D'
0.
U.
U.
0.

U.




-650-

TABLE A2.12., 2-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PROTONS

DEPTH, CM. D TO 1 MevV 1 TO 5 MEV 5 10 10 MEV ABOVE 10 MEV
0T0 1 0.'8373E-02 Uc 0. Do
t 70 2 O.24734E-02 c. 0. 0.
2 T0 3 D.24578E-02 0. O. c.
370 4 0.29801E~02 C. 0. 0.
bk TO 5 0.32305e-02 C. 0. 0.
5T0 6 0.33103e~-02 0. 0. a.
6 70 7 0.33537e-02 0. g. 0.
770 8 0.30380e-02 a. 0. a.
8 T0 ¢ 0.25776E-02 C. a. 0.
9 T0 10 0.26699€-02 0. 0. 0.
10 70 1) 0.21183€-02 g. 0. 0.
1t 70 12 0.18327€e-02 O. 0. 0.
13 70 14 0.t3887e-02 0. 0. 0.
I TO IS5 0.10424€E-02 0. 0. 0.
15 7O 16 0.90001€-03 c. C. 0.
16 TO 17 0.72522e-03 c. c. 0.
17 70 18 0.60060€-03 a. o. 0.
18 70 19 D.39544E-D3 0. o. 0.
19 T0 20 0.44204E~-03 0. o. 0.
20 10 21 0.30067E-03 C. a. 0.
21 T0 22 0.28496E-03 0. 0. 0.
22 T0 23 0.20505€e-03 0. 0. 0.
23 10 24 0.25237e-03 o. 0. O.
24 TO 25 0.2837u4E-03 c. 0. a.
25 TO 26 0.63843E-0u o. 0. 0.
26 T0 27 0.63143E-04 0. 0. O.
27 TO 28 0.125866-03 a. 0. 0.
28 10 29 0.47660E-04 c. 1 0.
29 TO 30 0.31671E-04 0. 0. 0.

AVERAGE 0. 13u80€-02 0. 0. 0.
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DEPTH, CM.
0T0
1 70 2
2 T0 3
3 TO &
4 TO 5
5TO 6
6 T0 7
7T7T0 8
8 T0 9
9 T0 10

10 TO0 11
1) 70 12
12 TC 13
13 TC 4
I TO 15
15 TO 16
16 TO 17
17 TO 18
18 TO 19
19 TOo 2D
20 TQ 2i
21 10 22
22 10 23
23 TO 24
24 TO 25
25 T0 26
26 TO 27
27 10 28
28 T0 29
29 70 30
AVERAGE

TABLE A2.1k,

0 YO 1 MEV

0.83948E-01
0.93292€-01
0.10584€E-00
0.10864E-00
0.98296E-01
0.99190e-01
0.97530e-01
0.10068E-00
0.91802e-01
0.90132e-01
0.92721E-01
D.86678E-D1
0.91965e-01
0.842)4E-01
0.79884E-01
0.80981e-01
0.63096E-01
0.70931E-01
0.53933e-01
D.61580e-01
0.50051E-01
0.46429E-0DI
0.43656E-01
0.395006E-01
0-u)1049E-0O1!
D.36284€E-01
0.34198€E-01
0.299utE-01
0.26066€E-01
0.21166E-01}

0.70122e-01

-62=-

I TO 5 MEV

0.18589€-00
0.17274E-00
0.20324E-00
0.17744E-00
0.161856-00
0.1506CE-00
0.15533€E-00
D.14361E-00
0.135976-00
0.13541€-00
0.13308E-00
0.12776€-00
0.13065E-00
0.106336-00
0.10801E-00
0.10734E-00
0.809226-01
0.9396CE-01
0.641736-01
0.74170E-D}
0.640226-01
0.57787E-01
0.48118€6-0)
0.49928E-01
0.52895€-01
0.48613E-01
0.45355€~-01
0.43044E-01
0.35798E-01
0.29979€-01

C.10u414E-00

10-MeV NORMALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY HYDROGEN RECCILS

5 TO 10 MEV

0.80991€e~01
0.61051E-0)
0.72762€-01
0.58563€e-01
0.59977e-01
0.u46384€E-01
0.43227€-01
D.44715€-01
0.44323€-01
0.39695e-01
0.38251&-01
0.36500€e-01
0.38802e-01
0.23506€-01
0.26263€-01
0.30971€-0t
0.20420€e-01
0.23559€-01
D.15494E-DI
D.26161E-D)
0. §3749€-01
0.19117e-01
D.730956-02
0.11659E-01
0. i 644 9E-DI
0.99507€e-02
0.88900E6-02
D.62636E-02
0.90u81E-02
0.69472E-02

0.31367€-01

ABOVE (0 MEV

0.
D.
0.
a.
0.
0.
a.
a.
0.
0.
U.
D.
0.
0.
0.
0.
0.
0.
U.
0.
0.
U.
Uc
u.
U.
g.
u.
D.
U.
D.

D.
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13 70 14

AVERACE

TABLE A2.15.

0 70 1| MEV

0.11188€E-02
O.11830€E-02
0.13084E-02
D.10793E-02
0.17457E-02
0. 15473€-02
0.19690€-02
0.17527E-02
0.19683€E-02
0.21508€e-02
0.20755€e-02
D.19438E-02
0.16372E-02
0.16498E-02
0.18902E-02
0.17897E-0D2
D.14177€-02
O.16100E-02
0.16874E-02
D.16382E-02
0.12272E-02
0.9968u4E-03
0.10756€E-02
0.10943€E-02
0.10795E-02
0.79578E-03
0.80u442€-03
0.58714E-03
0.uku88€E-03
0.29942€E-03

0.13856€E-02

10-MeV NORMALLY INCIDENT NEUTRONS

I TO S MEV

C.8u4733E-04
O.14154E-03
Do
b.
0.17885€E-03
U.
Uo
D'
0.20607E-04
Uo
o.
Do
o.
Uo
c.
Q.
0.
o.
c.
0.
c.
g.
0.
0.
c.
0.
0.39074E-0u
U.
0.
D.

0. I5494E-04

ENERGY DEPOSITION BY EVAPORATED PROTONS

5 70 10 MEV

0.
0.
0.
D.
D.
0.
0.
D.
D.
0.
0.
a.
c.
a.
0.
D.
U.
0.
0.
D.
D.
0.
a.
0.
D.
a.
GO
U.
0.
o.

0.

ABOVE 10 MEV

D.
0.
D.
0.
U.
U.
U.
0.
D.
D.
0.
0.
0.
0.
D.
o.
0'
D.
D.
U.
D.
0.
0.
D.
0.
U.
D.
0.
0.
DQ
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DEPTHy CM.
0710 I
I 1O 2
2 T0 3
3 1C &
4 7C 5
570 6
6 ¢ 7
7 T7C 8
8 7TC 9
9 T0 10

10 70 11
1P TC 12
12 TG 13
13 70 14
Iy TQ I5
15 TC 16
16 TC 17
17 T0 18
I8 TG 19
19 T0 290
20 1C 2t
21 T0 22
22 70 23
23 TO 24
24 TG 25
25 TO 26
26 TOo 27
27 TC 28
28 TC 29
29 10 30
AVERAGE

TABLE A2.1T.

D TO t Mev

O.1774tE-00
0.16590E-00
0.14607e-00
0.13388€E-00
0.12975€-00
0.13527e~-00
0.12298E-00
O.11382€-00
0.10183€e-00
0.92765E-01
0.86177E-01
D.7%394E-D1
D.73555€e-01
0.66666E-01
0.57754E-01
B.55091€-0)
0.55687€-01
0.47139€e-01
B.42424€-01
0.u43134E-01
C.3utu7e-01
0.23139e-01
0.30u485€-01
0.34286E-DI
0.24616€-01
0.251 L1E-DI
0.22446€-0)
0.23233e-01
0.18884€-01
0.17813€E-01

0.73028€e-01

-65-

10-MeV ISOTROPICALLY INCIDENT NEUTRONS

I TO 5 MEV

0.369u4E-CQ
C.33537€-00
0.2599u4€-00
€.20799€e-00
0.19604E-CO
£.203u47e-G0
C.18287€E-00
C.17512E-C0C
C.1u4875€e-00
0.14378e-00
0.11857e-00
C.10025€e-C0
0.85706€E-01
0.87635€E-01
0.80510e-01
0.63021E-01
C.67305€-01
0.55395€-01
0.56902€-01
D.5301CE-OI
C.354t1LE-0N
0.39993e-01
0.33905E-0!
0.39943E-01
C.27598E-01
0.25058E-01
0.27675E-01
C.27826E-01
C.28024€e-01
0.20984E-0)

O.11018E-CO

ENERGY DEPOSITION BY HYDROGEN RECOILS

5 TO0 10 MEV

0. 14888€-00
0.131608-00
0.89905&-01
0.63670E-01
D.591386-01
0.6%1356-01
0.5L1626-01
J. 61949£~01
0.433336~-01
D.ui5128-01
0.39765e-01
0.29224€E-01
0.184168-01
0.2151568-01
D.17979€-01
0. 13720€-01
83.128358-01
O.1u4784€-01
0.11571E-Q1
0. 1041 9€-01
0.725578-02
0.9u769€-02
0.87902€-02
0.62111E-02
0.560688-02
0.514616-02
0.59522€-0D2
0.46528E-02
0.51400€E-02
0.53665£~-02

0.33802€-01

ABOVE 10 MEV

D.
U.
0.
0.
D.
D.
U'
a.
D.
D‘
0.
D.
D.
0.
0.
U.
D.
g.
0.
Dl
a.
U.
0.
U.
0.
U.
0.
U.
0.
0.

o.
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TABLE A2.18. 10-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PROTONS

CEPTH, CM. 0 TO | MEV 1 TO 5 MEV 5 7O 10 MEV ABOVE 10 MEV
07T10 | 0.t0021€-02 C. 0. D.
1 TC 2 0.15615€6-02 0.568u45E-04 0. 0.
2 70 3 0.17072e-02 c. o. c.
370 4 0.20130€-02 0.15310€e-03 0. 0.
4 TC 5 Do|8829E_02 Uo Dn Do
5 TC 6 0.18196€E-02 C. 0. a.
6 70 7 0.26617E~-02 a. 0. 0.
7T 10 8 0.23908€E-02 0.35231€E-05 o. 0.
8 TO 9 0.19934E-02 C.27031E-0u 0. 0.
9 10 10 0.22566€E-02 c. 0. 0.

10 TO 11 0.20500e-02 0. c. 0.
I 10 12 0.17701€E-02 a. o. 0.
12 TC 13 0.!9099€E~-02 c. 0. 0.
13 70 14 0.17026€E-02 c. a. 0.
4 TO 15 0.16589€E-02 a. 0. 0.
IS5 T0 16 O.14319€-02 c. 0. 0.
17 TG 18 0.12346€E-02 0. 0. g.
18 T0 19 0.10774E-02 Q. 0. 0.
19 TG 20 0.10435€E-02 o. 0. 0.
20 70 21 0. 10886E-02 C.388u48E-04 o. a.
21 TC 22 0.82517€e-03 0. 0. 0.
22 10 23 0.83577e-03 a. 0. C.
23 T0 24 0.79241€E-03 a. o. 0.
24 To 25 0.69347E-03 0. a. 0.
25 TC 26 0.7383u4€-03 a. 0. 0.
26 TO 27 0.50852E-03 o. 0. 0.
27 TG 28 0.55390€e-03 0. 0. 0.
28 TG 29 0.34976E-03 C. a. 0.
29 10 30 0.36408€-03 c. 0. O.
AVERAGE 0.13754E-02 0.93117e-05 0. 0.
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TABLE A2.20.

~68-

18-MeV NORMALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY HYDROGEN RECOILS

DEPTH, CM, 0 7O | MeV I TO 5 MEV 5 T0 i0 MEV ABOVE 0 MEV
0710 1 0.5u671E-01 0.12538€-00 0.97880E-01 0. 60545E-01

1 70 2 0. 6Tu6T7E-DI J3.13383E-00 0. 10155E-00 0.47398E-01
270 3 0.71317e-014 J.14331€E-00 0.94125€E-01 C.uu308E-0i
370 &4 0.78822€e-01 J.15325€E-00 0.10183E-00 0.6382CE-01
4 70 5 0. 79654€E-01 J, 144 09E-02] 0.83782E-01 Qb 74, E-O1
5T0 6 0. 76628E-01 J.13793€~00 0.85924E-0H 0.55C03e-01
6 70 7 0. 79868E-01 J.12393€E-00 0.76119€-01 OoU4263LE-D0
710 8 0. 84300e-04 J.13u447E-00 0.82902e~-01 O.b1130E-01
8 T0 9 0. 74323E-01 J.12J24%€E-03 0.73590E-01 0. 31955e-01
9 TO IO 0.70951€-01 J.11163€-00 0.62292e-01 0.264C9E-01
10 10 11} 0.78391E-01 Je13344E-0] 0.78497E-0I 0.u43932E-01
11 70 12 0.70522€-01 J.11726E-00 D.6u109€E-0) 0. 35557e-0i
12 70 13 0.72507€-01 .11 71E-0D D.61505€E-01 0.25529€-01
13 70 14 0.73102e-01 0.13747€-00 0.59947E-01 Ce.29462E-01
t4 TO 15 0.72613E-01 J.11527E-02 0.67713E-0! 0.35197E-01
15 70 16 0. 68659€e~01 J.13167€E-00 0.5277T4E-01 0.2130%e-0t
J6 70 17 0.57012€-01 J.78211€E-01 0.42013€E-01 0.21254E-01
17 70 18 0. 55495£-01 J.83207€E-01 O.47u4BIE-OI 0.2397.e-01
18 70 19 0.52231E-01 JeT4485E-D1 0.38759€E-01 0.21580e-01
19 70 20 0.57756E-01 J.91465E-0I 0.44878E-01 C.12453E-01
2070 21 0.51558€E-01 J1.75383E-01 0.39071€-01 0.2660 E-0I
21 10 22 0.50214E-01 0.563127E-01 De340u7E-O! C.16308€-01
22 10 23 D.52446E-01 J.35315€-01 O.44400£-01 0.2108 E-O)
23 70 24 0.4 9005e-01 J.73523€-01 O.40359€E-01 0. 13774E-01
24 Y0 25 0.47328E-01 0.73753€-01 0e.32364E-01 0.80880E~D2
25 T0 26 0.42159e-01 J.53367E-01 D.25647€-01 0.16667E-01
26 T0 27  0O.3uu451E-0t J.51915€E-01 D.21801€E-0! 0.1025 E-0I
27 10 28 0.36396E-01 0.561537€-01 0.36906€-01 O.18417E~-01
28 10 29 0,340u3E-0) D.5724i3E-01 0.34530E-01 0.1 39546€E-01
29 TO 30 0.29233e-01 J.52557E-D} 0.30345€E-01 0. 1041 3E-01
A VERAGE 0.60771E-0 J. 13341 €-00 D.58571E-0I C.29353E-01
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18-MeV NORMALLY INCIDENT NEUTRONS

ENERGY DEPOSITICN BY -EVAPORATED PROTONS

DEPTHy CMe D YO Y MEV 1 TO5 MEV 5 70 10 MEV ABOVE i 0 MEV
0T0 | D. ! 9470E-02 3.33779E-02 0.10u508-02 0.
1 0 2 0.27706E-02 0.22551E-02 0. .
2 T0 3 0.15584€-02 3.13979€-02 0.73541E-04 o.
370 u 0. 141 10E-D2 0.13295€e-02 O. o.
4 70 5 0.16207E-02 2.45394E-03 0. Q.
570 6 0.28297E-02 3.25371€E-02 D.11116E-02 c.
6 T0 7  0.16753E=-02 0.41517E=03 0. c.
77 8 0.19393E-02 De11945€-03 0. g
8 10 9 0.1 6665E-02 0.,31717€E-03 0. C.
9 70 10 O.14734E-02 a. o. a.
10 70 t1 0.23448E-02 0.1%313€E-02 0. 0.
11 70 12 O.14513E-02 3. a. .
12 10 13 0.17851E-02 J.11459€=-03 0. C.
13 70 14 0.1 7212E=-02 9.33389€-03 o. o.
L4 YO 15 0.1 4086E-02 I P o. 0.
15 70 16 0.2u4089€-02 O.14385€-02 D.75819€-04 c.
16 10 17 0.15601E-02 1.33303E-03 0.89807E-03 0.
17 10 18 0.1 6098E-02 3.11963€-03 0. g.
18 70 19 0.20536E~02 _ D.1%013€E-D2 D.32390E-03 0.
19 70 20 0.12488E-02 1.33123€-03 D.15287€-03 0.
20 710 21 0.15138E-02 _0.51571E-03 0. g. -
21 10 22 0.123141E-02 0.97355E~04 a. O
22 10 23 0.1 4903E-02 0,57593E-03 0. g.
23 TO 24 0.15287€-02 3.33764E-03 0. 0.
_.24 TO 25 0.12838E-02 7.21312€E-03 0. 0.
25 10 26 0.1 011 7E-02 a. a. g.
26 10 27 0.11980E-02 _0.12592€-02 8. c.
27 10 28 0.53558E~03 3. 0. .
28 10 29 0.5C0984E-03 3. 0. 0.
29 7o 30 0.25740E~03 3. 0. C.
A VERAGE D.15681E-02 7. 73235€-03 0.12269e-03 oS T
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ENERGY DEPOSITION BY HYDROGEN RECOILS
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18-MeV ISOTROPICALLY INCIDENT NEUTRONS

DEPTHy CM, 0 TO | MEV 1 TOS5 MEV 5 T0 10 MEV ABOVE 10 MEV
oT i 0.1C9u7E-00 0.24439€E-00 0.16558E~00 0.91527e-01
1 10 2 0.1 0595€E-00 0.24593€-00 D.I17191E-00 0.96352E~01
2 70 3 0.1 0206€E-00 0.21315€6-00 i 0.14106E-00 0.80630E-01
370 4 0.10154€-00 0.17532&-03 0.12784E-00 0. 64978E-01
.4 70 5  0.10547E-00 . D.I3463E-07  0.10961E-00 0.55036E-01
5T0 6 0.96034E-0) 0.17845E-0D 0.10963€E-00 T 0. 60809E-01
6 TO 7 0. 9291 0E-Ot O.15484E=-00 0.10772€-00 0.6059: E-0t
770 8 0. 9604SE~-DI 0.47333e-09 0.10270E-00 D.u3578E-00
8 70 9 0.91722E-01 J. 14574 E-02 0.85985€-01 0.47343E-01
9 10 10 0.85891 E-DI 0.13343E-00 D.865456-01 O.u4269e-01
_PO TO_ 1) 0.78u63E-0F DL, 11525€-00  D.64552E-0] 0.29782E~01
11 TO 12 0.86TU9E-DI 0.13763E-03 0.66930E-01 0.31812E=-01
12 70 13 0.73880E-01 7.93772€-01 0.53T7TT71€E-01 0.2777:E-01
13 T0 14 0.63111E-01 0.92715€-01 0.48933E-01 0.30163E-0i
4 TO 15 0. 70351 E-Dt N.13377€E-00 0.58836E-01 - 0e23TI7E-O1
15 T0 16 0.67436E-01 D.9230)€E-01 D.57707€E-01 0.2u45iSE-01
16 10 17 D.68TTTE-0I  1.8%143E-0I 0.40073€E-01 0.18126E-01
17 T0 18 0.56556E-D1 0.83563€E-01 0.38912€E-01 0.19559E-01
18 TO 19 0.54968E-01 0.74487E=-0I 0.u2791E-01 D.19410E-01
t9 10 20 0.u7508E-01 D.55%1 33€-01 D.29740E-0I O.11814E-DO1
20 10 21 O.43459E-01 0.55495E-01 0.278THE-OI 0. 12943E-0I
21 10 22 O.L6U3E-DI 3.67393e-01 0.25266E-01 C.l1986E-01
22 10 23 0.37143E-01 0.55168E-01 0.29568E-01 0.16800E-01
23 10 24 0.40581 E~D) 0.57769E-01I 0.27035€e-01 O.1186; E<O1
24% T0 25 0.30319-01 D.45120E-D1 0.22761E-01 ~ D.12493E-01
25 10 26 0.30077€-01 D0.45971E-DI 0.23512E-0! D.12125e-01
26 T0 27 D.32667E-01 0.5%181E=01 D.23082E-01 ~ D.93B70E-D2
27 T0 28 0.30688E-01 D.454313E-01 0.25106E-01 0.13309e-01
28 T0 29 0.1 8085E-01 0.,23161E-01 0o 13244E-01 0.65496E-02
29 10 30 0.18267E-DI 0.23512€E-01 0. 14554E-01 0.95960E-02
A VERAGE D0.65953E-01 D.AtE19E-00 D.6u4761E-0} T 0433267601
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TABIE A2.24. 18-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PROTONS

DEPTH, CM. 0 TG | MEV 1 TO 5 MEV 5 TO 10 MEeV ABOVE ;0 MEV
ogT10 | D0.18108e-02 0.21308€E-02 0.87992£-03 c.
1 70 2 0.20u486E-02 O.14304E-02 0. o.
2 10 3 0.22130E-02 0.21302€-02 D.3u720E-03 a.
370 & D.24411E-02 0.15154€E-02 0. 0.
4 T0 5 0.23241E-02 0.23751E-02 0. 0.
570 6 0.23066E-02 0.1356J€E-02 D.47930e-03 o.
6.T0_ 7 0.20648E-02 0.25327€-03 o. O.
710 8 0. | 9409E~-02 0.91359E-0Ou O. o.
8 .10 9 D.30079E-02 0.25404£-02 De15451E-D3 C.
9 10 10 0.33066E-02 0.22511E-D02 0.90796E-03 g.
10 70 1 0.1 98B4E-D2 0.69332E-03 0. I
i1 70 12 0.20234E-02 0.39527€-03 0. g.
12 70 13 0.1 84u2E-02 0.19908€-03 0. c.
13 70 tu 0.1 6434E-02 0. 0. c.
A4 70 15 DO.15452E-02 0.33593€-03 O. 0.
15 70 16 D.21184E-D2 D.13735g-02 0. c.
16 70 V7 0.1 6933-02 0.47B98E-03 0. - 0.
17 70 18 0.1 7879€-02 0.13255€E-D2 a. C.
18 70 19 0.20T46E-02 D.15353€-02 0. 0.
19 70 20 0.12094€-02 o. 0. C.
220 10 2)  0.13230e-02 0. 0. C.
21 10 22 0.15917e-02 O0.12384E-D2 0. O.
22 10 23 0.1 4030E-02 D.34529€-03 0. 0.
23 70 24 0. ! 0809E-02 0.27287€E-03 0. c.
24 10 25  0.662306-03 o. 0. O.
25 TO 26 0. 76483€E-03 0. O. g.
26 T0O 27  0.12103E-02 0.72361€-03 0. c.
_28 10 29 0.34174E-03 0. 0. C.
29 TO 30 0.25192E-03 0. 0. a.
A VERAGE 0.16786E-02 0.83539€e-03 0.92296E-04 c.
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ENERGY DEPOQOSITION BY HYDROGEN RECOILS

DEPTHy CM, 0 TO | MEev | TO 5 MEV 5 TO0 10 MEV ABOVE 10 McV
0710 1 0.3551TE~0I J.83233€-01 D.70u450€E-01 0.12684E-00
1 T0 2 0.4 9529E~01 J.13371€E-0D 0.85001E-01 0. 14237€-00
2 70 3 0.50u424E-D1 9.9337Je-01 0.82388E-01 0.12390E-00
370 & 0.53685E-01 J.11524€-03 0.818u5€e-01 O0.14145E-00
4 70 _ 5 0.45157E-01 2.33331e-0t 0.59230€E-01 0.10075e-00
5T0 6 0.53824E~01 J.1J1 71 E-DD D.78146E-01 C. 104 70e-00
6 10 7 0.52821E-0t J.92321 E-01 0.73549€-01 0. 11847e-00
770 8 0.58120€e-0I J.11233€-02 0.75380e-01 O0.11493€E~-00
810 9 0.56361E~01 J.13281€E-02 0.76637E-01 0.12145€-00
9 70 10 0.53237€E~-0I J.13157€E-00 0.70466E-01 0.9659-E-01
10 70 11 0.57274e~-01 J.95794€E-01 0.63848E-01 0. 96854E-01
1t 10 12 0.52647E-0D1 3.37263€E-01 0.58233e-01 0.8028 E-0O1
12 T0 13 0.53402€-01 J.93491 e-0! O.61179€E-01 C.86680E-01
13 70 14 0.56708E-D1 J.9552]€-0} 0.64233E-01 0.95268E-01
L4 TO 15 0.57181E~-0I J.95562E-01 0.66112€-01 0.96172E-0t
15 70 16 0.53966E-0DI J.959802€e-01 0.56288€E-01 0.7266CE-01
16 70 17 0.57104E-DN J.832115€e-01 D.58064E-01 0.9089u€E-01
17 70 18 D.51441E-D) J.23534€-01 0.62313E-01 0.86218e-0i
18 70 19 0.u48314E-01 J.73337€-01 0.42331€E-01 O. 41 434E-01
19 TO 20 0.50736E-01 J.91782€-01 0.57095e-01 O.49417E~-0I
20 710 2% 0.49367€-01 J,835482€E-01 0.52059€-01 0.59089€~-0i
21 70 22 0.4 7008€E-01 J.75332€-0! D.43842E-01 D.4957. E-O1
22 10 23 0.421741E-O1 J.T72141E-0I 0.44829€E-01 O.47762E-Q1
23 10 24 0.u43038E-0I J.53312€-01 0.36081E-01 Q.uui2' -0
24 TO 25 D.uuu31E-0I J.59240%€-01 0.36470€E-01 Dedu672€-01
25 70 26 0.40867E-O1 J.77277€-01 0.50899e-01 B. 74668E-DN
26 70 27 0.37193e-01 0.5125J3€E=-01 D.43934E-01 B.64492E-DI
27 T0 28 0.328%E-DI 1.57963€-01 D.39121E-01 O.44889€-01
_28 10 29 0.35024E-01 J.53757e-01 D.u4D0325€-0t 0.49759€~-01
29 TO 30 0.27290e~01 J.u45373€e=-D1 De31459€-01 O.43197€-01
AVERAGE 0.48224€E-01 2.34355€-01 0.58727€-01 0.8265.E-01




TABLE A2.27. 30-MeV NORMALLY INCIDENT NEUTRONS

-75=-

DEPTH, CM. 0 7O | MEV 1_TO 5 MEV 5 70 10 MEV ABOVE ;0 MEV
oT0 1 0.544536-02 0.12195E-01 De471356-02 0.22099E-02
1 T0 2 0.35082E~02 0.53833g-02 0.12595€-02 B
2 T0 3 0.32u76E-02 0.55244E-02 ' D.981326-03 a.
370 u 0.30901E-D2 0.54805E-02 D22399E-03 0.
4 70 5 0.56817E-02 0.13208E-01 0. 19064E-02 0.
5710 6 0.38368E-02 0.71768E-02 0<23661E-02 0. 27578E-03
6 TO 7  0.40585€-02 ' 0.33154JE-02 D.27159€-03 0.
7710 8 0.32995E-02 3.51295E-02 0.211576-03 o.
8 T0 9  0.283326-02  0.22593E-02 0.162736-03 0.
9 70 10 0.25835E-02 D.49541 E-02 De13536€E-02 0.
10 70 1 0.23929€E-02 D.33567€-02 0.43538E-03 a.
1t 10 12 0.39958E-02 D.73155€-02 0.17563E-02 0.2465E-03
12 70 13 0.38447E-02 0.53561 E-02 0.92028E-03 c.
1370 14 0.27812E-02 0.34484E-02 0. o,
14 TO 15  0.39901E-02  0.72712€-02 D.13057E~-02 0.
15 70 16 0.32168E-02 0.73905E-02 0.183606-02 0.
16 70 17 0.35918E-02 D.564513E-02 0.85850E-03 o.
17 70 18 D. 4141 TE-D2 0.73171E-02 0.125006-02 0.72583€-03
18 T0 19 0.39782E-02 0.45278E-02 Doud ] 37E-0u 0.
19 70 20 0.30637E-02 1.57327E-02 0.12397€-02 0.
20 10 21 0.2 9820E-02 0.3936JE-02  0.93057E-03 0.
21 10 22 0.27513E-02 0.25508E-02 0.125006-02 0.20927€-03
22 T0 23 0.27035€-02 0.231356-02 0. 0.
23 10 24 0.29369E-02 J.51284E-02 O.11994E-02 o.
24 70 25 0.27293E-02 _D.41593E-02  0.12828E-02 0.
25 10 26 0.1 T488E-D2 0.22227€-02 0.15312E-03 0.
.26 T0 27 0.21832E-02  D.25837E-02  D.530506-04 0.
27 10 28 0. 15599E-02 D.14364E-02 0. 0.
28 10 29 0.1 4284E-02 0.24271 E=02 0. 0.
29 T0 30 0. 1 1424E-D2 0.22155€6-02 0.237326-03 o.
AVERAGE 0. 31449E-02 9.52112€-02 0.98009E-03 0. 122246-03
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TABLE A2.29. 30-MeV ISOTROPICAILY INCIDENT NEUTRONS

-{[-

_ ENERGY DEPOSITION BY HYDROGEN RECOILS

DEPTH, CM, D TO | MEV | TO S5 MEV 5 TO 10 MEV ABOVE 0 MEV
D TO ) 0.76133e-01  0.183804E-0D ~ D.16100e-00 0.28617E-00
It TO 2 0. 76641 E-01 0.15053€E-00 D.13824E-00 0.20732E-00
. 2.70 3 D.TB799E-0I D.15885€E-00 0,116 73E-00 0«1 T490E-00
370 & D. 7T4643E-01 O0.14762E-00 D.11703E-00 C.2t44+E-00
4 105 0.71408E-0Y D.14195€E-00 0.10501E-00 0. 14538E-00
5T0 6 0.80624E-01 D.14571 E-00 D.10611E-00 0.1 T7608E-00
6 T0_ 7  0.71048e-Ot 0.11259€-00 ~ D.7uu41BE-0OI 0.95193€E-01
710 8 0.76775E-01 0.13562€-00 0.90569E~0} 0. 11264E-00
8710 9  0.80138E-0I  D.I27T84E-DD D.75476E-01 0.97015E-01
9 TO tD 0. 70955E-01 D.115689€-00 0.84353E-01 0.11613E-00
10 10 1} O.71646E-DI 0.12884E-00 0.95129e-01 0. | 4849E-00
11 10 12 0.68878E-0D1 D.11405€-00 0.77794E-DI U.1082uE-00
_ 12 70 13 0.64002E-00 ~0.13921E-00 _0.67036€-01 0.97123E-01
13 70 t4 D.64328E-01 0.1354J€-02 0.72697E-01 “O0.91003E<001
_ 14 T0 15 0.539396-01  0.83032€-01  D.S53064E-01  Dehy233e-01
15 T0O 16 O.64554E~01 J.11994€-02 D.86130E-01 0.1219:6-00
16 T0 17 D.56709E-D) 0.93133E-01 D.662u42E-01 0.95178E-01
17 70 18 0. 47866E-01 0.8336) E-01 0.51310E-01 0.75331€E-01
_ 18 T0 19  D0.52373e-01 DL 77494E-0I _ De49619E-01 0.62275e-01
19 70 20 0.S5u2u44E-D} 3.83517€-014 D.48759E-01 0.523166=-01
.20 710 21 0.55522E-01 _ D.12253E-0D D.57681E-01 ~ 0.7133E-01
21 TO 22 O0.45050E-01 0.73472E-D} 0.u9986E-01 0.69913e-01
22 T0 23 0. 481 36E-01 0.82063E-D1 D.5466DE-01 0. 7080t E-01
23 TO 2u 0.39892E-01 D.59785€-01 D.u0u66E-01 0.63135E-01
24 T0_ 25  0.35575E-01 . D.57184E-01 _ 0.29533e-01 __O.k7618E-01
25 TO0 26 0.36562E-01 0.57702€-01 D.35267E-0C! 0.52114E-01
26 T0 27  D.30687e-01 0.u5638E-0I1 ~ 0.26592e-01 0.3)4356-01
27 TO 28 0.26748E-014 0.43553E-01 0.32530E-01 C.L030:E-O1
28 10 29 0.23232€-01 7.42861 E-O} D.26321€E-01 0.30945€E- 01}
29 T0 30 D.23143E-01 D.yuaasﬁ—ol Oa325u6E-01 0.50347E-01
A VERAGE 0.57342€E-01 D.13147E-00 0.70743e-0} T Q.10164E-00




TABLE A2.30.

(s

30-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITICN BY EVAPORATED PROTONS

DEPTH, CM. 0 _TO 1 MEV I TO 5 MEV 5 TO 10 MEV ABOVE '0 MEV
0T0 | O.47913E-02 0.13963€-01 0.20087E-02 o.
1 T0 2 0.56723€-02 De14363€-01 0.29953€-02 c.
2710 3 0.622826-02 0.11163E-01 0. 0.
370 b 0.58) 54E-02 D111 39€-01 0.18977€-02 0.
4L T0 5 0.51724E-02 0.745056-02 0.52540E-03 a.
510 6 0.435956-02 0.79950E-02 0.30302€-02 G
610 7 0.550756-02 0.99432€-02 0.19215E-02 0.10715E-03
770 8 0.48934E-02 0.72868E-02 0.21756€E-03 c.
8 T0 9 0.24261E~-02 0.15107€-02 0. o.
9 70 10 0.27022E-02 0.37816E-02 0.59602E-0u 0.
10 TO 11 0.35647E-02 0.32182€-02 D. 154 §3E-04 g.
11 T0 12 0.36872E-02 0.63741E-02 0.29098E-03 c.
12 70 13 0.50860E-02 0.85565E~02 0.77281E-03 a.
13 70 b 0.36614E-02 0.62683E-02 0.19687E-02 c.
AL TO 15 0.42533€-02 0.57231E-02 0.58989E-04 0.
15 70 16 0.21019€-02 D.385u7E-02 0.88650€-03 a.
16 TO 47 Do 1 B4USE-02 0.22295E-02 0.89722€-04 a.
17 T0 18 0.26798E-02 D.4%45)€-02 0.993726-03 0.
18 70 19 0. 38634E-02 0.47338E-02 0.99891E-03 O.
19 T0 20 0.27973E-02 0.25T54E-02 0.13700€-02 a.
20 10 21 0.29064E-02 D.4J177€-02 D.24278E-02 0.137756-03
21 T0 22 0.1 6580E-02 0.13945E-02 0. 0.
22 10 23 0.25245E-02  0.3733%E-02 0.33208E-03 0.
23 10 24 0.24034E-02 0.35913E6-02 0. 10690E-02 0.
24 T0 25 0.191056-02 0.17743E-02 0.56067€E-03 a.
25 T0 26 0.26460E-02 0.25123€-02 0.28935€-04 a.
26 TO 27 0.29913E-02 0.53323€-02 0.10206€-02 c.
27 10 28 0.21304E-02 0.37673€-02 0. a.
28 10 29 0.1 6638E-02 0.33542E-02 D.15969E-02 0.
29 TO 30 0.16287E-02 0.32664E-02 0.93812E-03 a.
A VERAGE 0.34524E-02 0.55399E-02 0.93586E-03 C.81630E-05
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TABLE A2.32.

60-MeV NORMALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY HYDROGEN RECOILS

DEPTH, CM. 0 TO | MEV 1 T0_S MEV 5 70 10 MEV ABOVE 10 NEV.
0 TC | 0.24442E-01 C.45636E-C1 0.37993€-01 0.1 7475E-00
I TO 2 0.25633E-01 C.54313€-C) 0.46375€-01 0.22277€-00
2 1C 3 0.33942E-01 C.62242E-C1I 0.48889€-01 0.18835€-00
37C & 0.29897€-01 C.60769E~CI 0. 45C56E-01 0.15645€-00
4 IC_ 5 0.386656-01 C.7362u4E-C1 _ 0.54962E-01 0.18868E-00
5 1C 6 0.36567E-01 C.53727€-C1 0.36C64E-01 0.14905€-00
6 7C 7 0.41200E-01 0.73647E-C1 0.53434E-C1 0.15234€-00
771C 8 0.39477E-01 C.55865E-C1 D.38)143E-0) 0.I14198€E-00
8 1C 9 0.36921€E-01 C.52767€-C1 0.28262E-01 0.95406€-01
9 TC 10 0.44378E-01 0.817156=-C1 0. 47CLLE~-O1 0.16296€-00

10 1C 14 0.46642E-01 0.74316E-C1 C.uu4351E-01 0.17956E-00
1l TC 12 D.41495E-01 0.67828E-C I 0.48850e-01 0.19124E-00
12 IC 13 0.45563€-01 0.69811E-C1 0.42602E-C1 0.13972€-00
13 TC 14 0.47032E-01 0.71914E-C) 0.51789€~01 0.19194E=-00
14 TC 15 0.35015€-01 0.55855€-C1 0.43923E-01 0.17816€-00
15 TC 16 0.39799E-01 0.61911E-C1 D.43733E-01 0.16876E-00
L6 IC 17 0.39883E-01 C.61465E-CI 0. 46893E-01 0.1570%€E-00
17 TC 18 0.4 1826E-01 C.6290CE-C1 0.44996E-01 0.1 3u49€-00
18 TC 19 0.37019€-01 0.6u4154E-C1 0. 4534 4E-01 0.15371E-00
19 TC 20 0.34959E-01 C.4643CE-C1 0.26372€-01 0.75137€~01
20 1C 21 0.38240€E-01 £.584576-C|I 0.43390E-01 0.16337€-00
21 TC 22 0.32769E-01 0.48961E-CI 0. 35309€-01 0.13877€-00
22 T1C 23 0.46171E-01 0.8276CE-C) 0.59595€-01 0.19470E-00
23 TC 24 0.40555E-01 0.64185E-C|I 0.35491E-01 0.80838E-01
24 IC 25 0.31102E-01 C.50994E-C1 0.33992e-01 0.94591€-01
25 TC 26 0.34296E-01 0.50531E-C}1 0. 34609€~01 0.11065€6-00
26 TC 27 0.31889E-01I C.52685€-CI 0. 3064 TE-CI 0.95385E-01
27 TC 28 0.27956E-01 C.45468E-CI 0. 37C42E-CI 0.14526E-00
28 1C 29 0.29820E-01 C.6u4152E-CI 0.49358E-01 0.16949E-00
29 TC 30 0.261256-01 C.51655€=01 0.359396-01 0. (2070€-00
AVERAGE 0.36643E-01 C.60027€-CI 0.42348E-CI 0. 15054E-00
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ENERCGY DEPOSITION BY EVAPORATED PROTONS =

DEPTH, CM, 0 TO | MEV I 10 5 MEV 5 70 §0 NEV ABOVE 10 MNEV
o T1Cc i 0.43321€-02 C G.139126-CH 0.11326e-01_ D.68164E-02
1 TC 2 0.81766E-02 C.27u1CE-CI 0. 18169E-01 0.14565€E-01
2 TC 3 0.64103€E-02 C.22461E-C1 0.17366E-01 0.16658E-01
3 TC 4 0.47243E-02 C.13975€=C1 0. 1 1 826E-01 0.40022€-02

p Y I¢ 5 0,7Tu169E-02 0.23731E~-Ct 0.2G33uE-01 O.11123€E=-01
5 TC 6 0.65286E-02 0.20358€-C1 0. 173056-01 0.12816E-01
6 TC 7 0.61710E-02 C.18962E-C1 0. 1562 1E-01 0.13328€E-04
7 TC 8 0.81956E~02 C.27265%E-CI U. 16126E-01 0.10345E-01
8 TG 9 0.63914E-02 C.18272E-CI 0. 98600€E-02 . 0.36878E-02
9 TC 10 0.52642€-02 C.163476-C1 0. 1C903E-01t 0.67204E-02

10 IC 11 0.89589E-02 C.28624E-C| 0.21C37E-01 0. 14294E-01
I TC 12 0.82784E~02 C.2325¢E-C | 0. 1 T704E-C1 0.12907€-01
12 7€ 13 0.79750€E-02 C.263856-C1 0.1691 6E-01 0.1 UTU4E-O]
13 TC 14 0.56701E-02 C.15981E-C} 0. 10869€-01 0.21368E-02
14 _TC 15 0.53594E-02 C.15361E~-CH 0. 12954E-01 _ D.47350€E-02
15 TC 16 0.45362E-02 O.1248¢E-CI 0.8C354E-02 0.21139E-02
16 TC 17 0,49133E-02 0.1920¢€E-C1 0. 14452€E-01 0.9u143E-02
17 7C I8 0.66813E-02 0.2026¢E-Ct 0. 14120E-01 0.25040€E-02
I8 TC 19 _ 0N.788B5E-02 C.22822E-C| 0. 15C24E-01 D.67T337E-02
19 TC 20 0.70251E-02 C.21126E-C1 0.16636E-C| 0.80803€-02
20 1C 21 _0.51571E-D2 0.15233E-C1 C. 92720E-02 . 0.10398€E-01
21 T¢ 22 0.54306€E-02 C.180C3E-Ct 0. 1474 3E~01 0.6638TE-02
22 TC 23 0.57026E-02 C.18792E-C1 0. 13936E-01 0.15705€-01
23 TC 24 0.61755E-02 £.2051¢E-C1 D. 1641 TE-O) 0.94492E-02
24 TC 25 D.49154E-02 O.16124E=C1 0. 1251 8E-01 0.u7939€-02
25 TC 26 0.52703e-02 C.14351E-CH 0.12591E-01 0.194B9E-01
26 TC 27 _0.42895E-02 O.1343G6E-C1 0. 1031 8E-01 0.676T6E-02
27 TC 28 0.46007E-02 C.13872E-C1 0. 1C787E-01 0.99016E~-02
28 TC 29 D.uD0782€-02 C.1277¢E-CI 0. 1 1677E~DOI O.46229€-02
29 TC 30 0.57156E-02 C.18672E-C1 0.13225e-01 0.56120€-02
AVERAGE Q.6141 1E-02 C.i900CE-CI 0. 1406 9E-01 0.90368E-02
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TABLE A2.35. 60-MeV TSOTROPICALLY INCIDENT NEUTRONS -
_ENERGY DEPOSITION BY HYDROGEN RECOILS

DEPTH, CM. 0 70 1| Mev I TO 5 MEV 5 TO 10 MEV ABOVE ;0 MEV

070 | D.u85156=001 O0e1131%E=-00  0.84381E-01 0.3324; E-00
1 T0o 2 0.52218E=01 0.92123€-01 0.65965E-01 T 0.28018E-00
2 70 3  0.55932E-01 0.133856=03  0.75961E-01 0.29236E-00
370 & 0.55213E~0! 0.13327€-02 0.77457€-01 0.313156-00
4 70 5 0.52936E-01 0.33511E=01 0.71054E-01 0.32114E~00
5 10 6 0.58279€-0I 0.91335€-01 0.61584E-01 0.19116E-00
6 10 7 0.56621E-01 0.85535E~01 D.63346E-01 0.22122E-00
710 8 0.60622E-01 9.13577E-00 0.74099€-01 © 0.22692E-00
8 T0_ 9  0.73934E-01 0.133196-00  0.73143g-01  0.31085E-00
9 T0 10 0.54069€-01 0.844 61 E=OI 0.58337E-01 0.19094E-00
10 T0 11 0.64215E-01 0.134 1DE-0D 0.70534E-01 0.21766E-00
1t 10 12 0. 64056E~01 3. 1J345€-03 0.67399E-01 0.20156E-00
12 T0 13 0.59607e-00 7.95129€-01 _ D.65296E-01 0.24154E-00
I3 T0 I D0.631656~01 0.13922€-00 0.71660E-01 U.23678E-00
14 TO 15 0.57967E-01 7.81977E-01 0,51 754E-01  0.1820.€-00
15 T0 16 0.53636E-01 0.73474E-D) 0.51787E-01 0.22690E-00
16 T0 17 0.53504E-0i 0.73284E-0) 0.51857€-01 0.12947E-00
17 T0 18 0.54947E-DI 0.75607€E-01 O.L4528E-01 0. 13925E-00
18 70 19 D.4B697E-D1 . 0.T5481E-O1 0.435176-01 D.13497E-00
19 T0 20 0.46589E-01 0.55387€E-01 0.32580€-01 n.1308 E-00
2070 21 _ 0.48948E-DI 3,741 43E-D1 0.50421E-01  0.16386E-00
21 T0 22 0.43227€-01 0.53202€-01 0.u43189E-01 C.15765E-00
22 10 23 0.45212E-01 0.73321E-01 0. u4269E-01 D.12167E-00
23 10 24 O.41483E-01 0.53593€-01 G.462 34e-01 0. 15265E-00
24 YO 25 _ 0.42334E-00  _  0.5JIS1E-01  D.37442E-01  0.43039E-00
25 70 26 0.36823E-0| 0.63832E-01 0.49215E-01 0. 14573E-00
26 T0.27 __ 0.35317e-08_ 0,5J773E-01 _ 0,37080E-01  C.941708-0!
27 T0 28 0.43793E-01 17.63538E-01 0.47108E-01 0.154786-00
28 T0 29 0.29092E-0) J.45185€-01 0.29585€-01 0. 11999E~-00
29 10 30 0.28687€-0l 0.u7322€-01 0. 30543E-01 0.109186-00
AVERAGE 0.50988E-01 3.81243E-01 0.556996-01 T 0.1957TE-00




TARILE A2.36. 60-MeV ISOTROPICALLY INCIDENT NEUTRONS

ENERGY DEPOSITION BY EVAPORATED PROTONS

DEPTH, CM. 0 1O | MEV | _TO 5 MEV 5 TO 10 MEV ABOVE .0 MEV
gt | 0. 14336E-01 0.49313€-01 0.37D26E-01 C.1L697E-0i
1 TO 2 0.1 1755E-00 0.32527€-0! 0.29172e-01 0.119128E-01
217 3 0.13032e-01 J.u5561E-01 0.27869E-01 0.19725E-01
370 & 0.1 0642E-01 0.33310€E-01 0.16945€-01 0. 40549€-02
4 70 5 0.10773e-00 D.35321 E-01 0.27306E-01 0.13299€-01
5T0 6 0.1 0029e-01 0.33523€e-01 0.27190E-01 0.1892 E-0Oi
6 10 7 0.10719E-01 0.32591€E-01 0.21786E-01 0.12954E-01
770 8 D. ) C998E-01 D.33477E-01 0.24901E-01 C.16234€-01
85 170 9 0.13830E~01 O.44248E-01 0.25544E-0C1 0.18628E-04
9 T0 IO 0.12701E-D1 J.42527T€-0! O0.365u2€-01 0.20804E-01

18_T0 ti 0.1 3178E-01 D.39232E-01 0.27835E-01 D.14215€E-01
by 1O 12 0.96658E-02 J.31148E-01 0.22919€E-01 0.20226E-01
12 T0 13 0.1 081 TE-OH J.33483€-0) 0.27891€E-01 C.17705€E-04
13 70 14 0.72571€-02 9.23784E-0! 0.25957€-01 0. 18558E-01
Lk TO 15 0.72682E-02 0.22508E-01 O0.17869€E-01 0.9u9iNE-02
15 70 16 0. 93002€-02 J.29327E-01 0.21583€-0! 0.11285E-01
16 70 17 0.8u4857€-02 0.24962E-01 0.19373e-01 0. 10624E-
17 70 18 0.86836E-02 0.2453JE-0t 0.20275€e-01 0.9870.E-02
18 10 19 0.72209E-02 D.18393€-01 D.13869€-01 0.8900tE-02
19 T0 20 0. 77965E-02 J.22853E-01 0.1 707I1E-O! 0.90860E-02
2C 70 21 0.89965€E-02 0.25253€-01 0.22343E-01 O.1u4572E-01
21 TO 22 0.85235€-02 0.24383E-0t D.16769€-0t 0.10867E~01
.22 10 23 0.80874E-02 0.2575Je-01 0.20727E-01 D.1682RE-04
23 10 24 0.73078E-02 0.23339€-0t D.12599€E-01 0.26031E-02
24 70 25 0.39017€-02 0.12587€-01 0.10302E-01 0.67505E-02
25 T0 26 0. 7417302 J.22533€E-014 O.16134E-01 C.9u4Ci9€E-02
26 10 27 C.7u5156-02 0.23253€e-01 0.2010tE-O! C. 1 4306E-O0
27 10 28 0.56278E-02 J.22169E-01 O.14774E~-0O1 0. 1 2468E-01
28 10 29 0.56642E-02 D.18561€-01 O.11642E-01 0.6506¢E-02
29 70 30 0.51318E-02 J.17583€-0! 0.15781E-01 0.8160:E-02
AVERAGE 0.92399e-02 J3.29153€-01 0.21670€-01 0.12789€-01
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